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LADIRS AND GESTLEMEN
and to il
the history of the
with the olass of fishes

Iu vertebeated animals of the
vt Animal Kivgdom nre charac
stated by striking
ns,—the ne

trate the steuctare and 8o
vertehated maimals,

glnair
higher grou
erizged, ae 1 have
Their es-

p oo

eendy ditferences

sentinl 0 rvous 8y stem,—eompr,

the brain and spined
the stommeh,

nud the orghus ©
cannl

INAITOW

vegotative lile the alimentery

de lupge, heart and blood vessels are containg d in
o different cuvities ==tho former, in an vpper
o posterior cavity wecording to the

position of the

wiga!, and the latrer orpans of vegetativa life
w which the suimal lives, 10 thoe luwer or anterio
-;..r‘u Thesw two cavities are lormed by bones—
g weties of bt i the backiwpe, liaviog ap-
wndseos curved apward sod onitive on the back,
wming bhe RV ILY which contaings the spiusl mar
mw. (Mher sppendages are Lur d downward,
wmatines uiit sotimes teriuiusting between
the walls vl the anlnn CUNLLE B IUWEr Cavil)
i which the slipentury ki), Lo lunps, the Gelrt
wud other viscern are o iR e

It L throe sheletous on the wall You sy
soi Lhese peoernl traita | the vertebrats, jusl bs
| well us inany of the higher classcs.  You sce that

i these skelutons the venighral coluw
vided in its whole leogth umnd not div
these by transvers: artu uinn--ul Fe w
auch an andivided vertebral col 1
 pecalinr class to which | shall soon r.].,- Geus
1fl., the vertebrated animala bave this colunan
jarmed of divided bones moving vpon each othe
In those which have no undivided vertebral colnmmn
we huve a reminiscence of the condition of things
when the noimal was io the ege aud the vertebral
(B ulnn WOs M I'lll) A cartilaginous string- the so
doranl cord, which is the foundation of the
yal colutgn fo the new individual when very
wng withio the ege; and this vertgbral columu
semalng solt 10 many fishes. and in those which |
mast be considerad ma the lowest. These cnly in
their fall-grow state preserve the charncter of the
embeyL It is & peculine condition of things—n
ot extraoedinary condition of thiogs, which lre
eard 8 of high importauce jo sttaluing & correct
understapding of the succession s i adation ol
typew in gevlogica! epocha. 1 had the good furtane
o police, When investigntiog the 8, that
there are fishes which 1 their mil ETowWn wlale ox
Jibit b their vertebral i .k
wiate of thinge ns u.uul in I:hc. fish when
within the epe.

The first thing which 18 perceived in the
fsh when the substunce of the upper iny e
of the ¢ in condenssting—becoming di
s & serles of Intera!

(

S TN T

forming

between that there is
i recelved
the natme of doranl cor i That ks the foun

dation of the backbone or vertebral column
It ia ctrimiuly cartilagivous in the ¢mbryo
wd rema o in the sturgeon and iv seve
mleartiinginous fishes, andthinin most ex
usedinary to any. the notural avd uniform
ndition of all fisbes of ancient types. lu
i meient strata—in the strata below the
wel st the beginning of the oreation ol
. whin the fishes were first introdus
wytgr, all the fishes had this peculiar eo wlition «
severtebral colump—bony appendages, but no ver

animal
i i the

whrm—no division of the backbone—s cartilngious
dusal cord remuinivg throughout life

ture of fahes which ¢
-0 distinguish the ¢

hie most atrik

There are vary many peculiarities in tho struc.
be notieed, in order
wes from the other

dnsnes of high vertebrated
It Appears to be of little valoe, but it 18 one of |
racteristics of this cluss, that

il wre perfectly horizontal—all swim horizontally
Thore i 8 bagitudioal diameter, ranning from the

ras

wital pusit

ead to the tai), which is perfectly straight. Now
pa will not find that in any of the other verte
eated anianls ; lu the reptiles. in the frogs and
alamenders, ju the snakes. the head rines more or
Even io those which bave wo legs. aa the
nakes, the hend rises moce or less fram the hort
o of the body. Another charactens-

de teait of the fish is to have po neck. The bead

wd trunk are coutinuous ;

so that the fish cnenot

wove its head npon the neck. The fishes movethe

sedd and the

billty of an immediate

tmnh together . they form a lateral
less marked. but there is no |mu|
motion of the trunk op

arve more o

e neck. There is one singic exception to this

and it in in this fish whoso skelaton yo
manner
opper and lawer
&es. The
which the booes unite

would have soch a sur
e, Thene aingular sar

|

1

The vertebrm of the wsh ar
Just take two

surfnc

dere, when cut  mom

L L]

faces, irom which these points acise
above amwl these ribs below. are
wot flat na in the mammalin. They
are hollow o ] seid 40 such n
nmsnner,
ril thewe
hollow
tOnce are
filled with
cartilage
Thoese ar 3
ticulntions do not milow suay oo
Merable motion betweon the vertebrw ;. and that
Ve toason why the lshes have .w;.g,-nl. motion
‘ﬂluuu; move oie part of their body on the next
. Notype of fishos has articu
'1" a0 of reptil Now, there is
a lish of the Western
waters, foand aleo iu the
Northern lakes which
has vertebre with bo!
low sarfaces ant wel)
nod posteriorly with be
wispherical swellivgaon |
the articolatiog surteces
Tuis lish s ouly & rem
naot of & numercus ao
ity of which you have

Nern sowe repressuta |
W Toey wore very numerous, Lol is the |
Wb atrata, bt l'l the aocalled secondary |

of the grust of gur globe wed this Lviog |
. Whoso structare could be well studied, ba |
keness 1) the reptiles that the articalations |

@ aeo movable by & ball and socket
This is » reptilian structure of the skeleton |
of u fivsh—u form common (o many fishes
when reptiles did not yet exist.  Toey
81! step in the flabes in their succesaion in
epoch, and that is one of the first fishes
colomn, instend of remaining cnrti
e8 boay—vsscous.  Now [ had the |
W see vae of that class of fishes aliv
wy first thought was to see
humd its neck, and the first look at it
the impression that it did. In this re
this Feptilian fish, with this pecaliar nrticu
of the vertebrm, Las the fas ulty of maovir

and left,—though the neck is not div uiod

el

ﬁ"

f,

4

£

£

| bow
| guntre, so that we have hers o regular termination
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though there is no division, the head can be moved then he had in
""‘““_»" = itinsous a8 in
Auother pecalinrty of Hahes is foand in the fHus 140t ough
| lustend of legs, these animals have Hus ol & peca ol
linr kind, which seive tho purposes of organs of lo

[ ¢ motion.  The organs of locomotion in birds and in
| reptiles, consist of & few jr There is the shoul
there is the upper nrm—the fore-arm end the
They have similar boues in the posterior ex

1l

! tremities. All these are detached from the walls t
of the snimal. lo fishes we have niso & aboslder ok 4
ara and fore-wrm; but the boues ware detached  cations it wounld | 3 ¢ T

| from the body, coly the hand depends sidewnys— | would hnve ) fiskigs “ ok Bara - #
The arm remains within the wall of the animal | rovs iy front and o | in
nnd the finger, instead of being vithe pam. |t Subeengige T e not

post

| ber of five, an in the case of the hig vertehrated it " tr A i
| animal None of the higher vertebeated animals, 3 y - 1
itile, nu bird, no mawmal has wore thas five r =t t
fingern; there are many which hive ¢ two, thres L . th
or four fingers. in hivses there is o Lhe hool i show
in the nmil of the siogle tinger -
bo 4' L instead of being redar t
fingars are many, & whint is
1 jast stated that tf e ud
] hiave several fingers, and | on and show ) rent nd when
the beautiful adaptation of the haod. In an to fi the sonles

| imais which have culy four fiogers, the lirst which
' im wanting is the thumb ; then, in the next, where

there are culy three fingera, the little finger—
alsa wantiog. In !h e

sl there asu

u. a-.d 'xl u pors, sl wl

wlso indimentary nails. Where nm_'. one linger is
Juft it b5 the medinl fioger, and that is i
u w2, Thus, inm o the fingers, wemay
! et |'.- j i foot b the whele
seties of u”'.ll y
a eommon anatomicel fact
But. besuie, the fishes | other fius. 1 will just
mention ther nam Fi re 18 the pectoral fin
emuse filneced then the atwbominsl

45

LT n oentr

i

L on the aboamen—uasuy

that eavity, but in some we have the abdominai t ut
fia just below the toral, and in them it 1s even
n forw el when the ver
tr s ur the head t of the | the lower portice
e i 1 senle s bony sl
LT TP t
poristic
' ' N W
e
cloul rensou or L
3 nirder, especial I8 Lhe fitfered so Lt
1liy e and below these bony  appendiaces, g . .
sing from the vertebr Aruul.. 1 KA nE B S eativa bt ’ i
iton of these fins 4 iffereint A A T e e
" "o one on thi " -:‘ll--4- the doraad v to ndopt it themselves., Johannes M Cie
ow the tuil, the nnal fin—thut nt t nstance, of Berlin, who at first laughed at this
[ the tail, the ¢ singtlnr desquamation, as he was ploased to term
¥ very much i their lorin gid e ve it hius Inmn-r' ackpow lodged that it was the most
b Sometines the dorsal, caudal nol | g0 it L mads i L ,_ Applause
itedd o one conutinuvns fin, begn Every l:.mml is cartilaginoas &t the beginoing
ek and continuing Ul b termiontes | ey those aoimals which bave the hardest bones
Such is the case inthe eel  This con | jova g cartilaginous skelston 1n the embryotic

n of fin we find in every embryotic fish at the | o0 It only &t & later period of life that they

niing of ite frmation in the sgg. Al theso | o me bony. That, then, gave the basis For
have ncontinaous fin. Aw the fish grows, moreor less | o ogegiflogtion. and 1 think that | that time |
dentutions are 1o be scew, nud the fine at length 4 | oo por thinn before in lechthyol

. &8 we see them o the full grown ﬁf-h- awy. After wtined these suslogi i 1

what is most extraordinary ie, that vouni | g on. sud found that sharks slways had sonles

fishes have the vertebral colomn u--IL tarminnting | oo peculinr character, forned ool {enamel with
in n straight line, an vou see hore, with aregulnr bis | o0 Lone substance below. Al those protibe
obed meainl fin.  That is only seen in full geown | oo o0 o0 the skin of the skatos ara of il
fishes. Young fishes nlways have t are oot arranged o layer
the vertebral colimn and therefore, t o atiothe

o8 of horny pubat
i layers I found that thess were two
type in which the scales nre simpl
rilar outhnes ;. and another

1l on had deneat
il éve

| the tishes with

followwmie manner
common in Linke Bu
sther Northern Lakes
fin na deveply omar
that We have ote in our Swiss Lakes
¢ stmilar to the white-fish of these Lakes ;
L, it gannot be readiy distinguishe

n the
w hite fish

[0

uuless by th who have made Zoo | that Erew

ery werious atudy Ju this tirst 1 had the chanea | thesi M becume more

of exumininge the ege. nnd ol iracing the succesive | 1 . d the surface of the
changes which « i tvomine gradually rougher apd roagher. Now
th 1 could ve that o the perch  The mere touch of that
. m the youo ! iscovers  this scalinrity, while the fishes
tishes the fllowing ' rface w4 smooth have the senles formed in

suthing Lines by . -

sinbine hore and ex v etzalar compcidence i Lhis, that Hahes, with
wouR ph-lus which hinve such dentati 1 the

tending so all round
the animnl, the back
Meen termiunting in the

posterior marging, kre just, those which have the
hard bony spines on the anterior portion of the dor
sal fin: and more than that, the head of the tish has
sumething quite characteristic

Hoere we havi

¢ extending soy wnd

il the vertebral colamn.  Now when the fish grows

Inrger thie is diminished | the lower extremity be 4

mes more prominent, and after the fish Las boen | houy . slat

wiched it chunges ite form so which covers
the gill.  Tha

v present thut appearanc
bl ans A will bethe ey

T
i

is oniy that evxsgeorated

| will casily pereeise how We huve hers
! y it may be chauged, and i eacent
oven the vertebral column be d  bine
me regolee apd only o hittle wvnble,  ane
roemnant of that irreguianty re beligsd  whiel
main in the carve of the very inst pmir of the thare are thees
ami. Thes is ved not only in this fish "['".I e

1 ~4n fact amoog all those movable wpos

vaug have bee u observed within i, and  thay

joine with the lower jaw here also movahle —
I'bese four bones here have been cailed the nuper
culum

me form of tal
ent typea.  All

w wo will seo that tha
«en in these bony fishes of ancie

{ shos in the coal and below the coal, which have n
by ske n, have such a termination of the tail ” AVILE Race "”“ ed such a Wit belween
4t in on by inite secondary strate, in the interme- | ™"
opoch of & sae jon of mnimals, thet we find
the tail becoming more and wore regoler.  You

o bore only a slight obliquity left.  This is o fisl
from the chalk Awoug the fishes of our day we
liave only the sturgeon wiiuch bas this enrtilnginous
vertebral colamn, wod in the tnibe of cartiingibons
fish nt large, thoxs whose sheleton never |

witl

CHRme

bony=—the sharks and skates—we bhav ervd rratucs
irregulir prolongation of the vertabral colamn All those which bnd dentated. serrate

It 18 & wiatber of aurprise even now, of coaese | Bnrd bone in the back-bone and serratu 1
WHS JnOTe sSurprising ben first discovered, that | CUAT bones s tenods ; and
there should be such & strict corresposdence be . 1yw and
tween the form of aucient fishes, which alone pos v ased togethor
avssod the waters of furmer day s, wnd the changes | #id eal H‘d Cyeloids
which we now sce going an in &l the yor h.m-a Of course, when » fiffere: milies,

These changes corre ud the simillar re ons in the de which

within the ezg.
-isely to the order of succession ol fishes in geo
ol epochs, so much o, that more thau once I bave
een wble from this to establish the species and
even the geological epoch to which fossil fish be
jone. lu this country there is & full series of stra
ta, containing foasil tiskes which all show in th
strpcture such a position of their tall—an oblic
tesmination, not this symmetry—whose ey e must
be between the conl and the oolitic series. 1 have
scen a beautiful series of these fishes in the collec

pondent adaptations be
‘teristics by which we dis-

1 me to find co
tween the higher ol

a fish trom tso
lh‘ at that

] senles
wilt show

Aations
ications of the st
ln nes are related to the stractor

tion of nscientific genticman in this city —the most structure of the .
beaatiful, indeed,. that | have ever sevn tietee by gowm i
This correspondence of structure botween the N ST It was
erx of hnhes and the growth of the embryw, 18 Oue ns of t
of the matters which can be established. perhaps, | 0 sivell
anly it n class of animals whose stracture has been  Fsh @ hei ave
faly  mAcertaine I uld show some examples Starting point Applats Let .
auiong the acepba’e of the mollusca, because they \ Zreat many foss |_~- =4 have I W
lnve boen better studied than other types. But s oblique That |-"T'- | w
the fact being that there is such & strict corres wsed by enate wered by n soale
i uee betw een the phosvmens observed in the s 50 that | woed o draw
of individuals and the succession of geolo nerei) the en
ienl e hs. 1 venture to miiotsin what 1 have W whict
Arendy asserted, thata sificatious in which we e ol sire wi ‘ )
sheald find such agreement nuat be defec | whoie thing on Hhe Lot th then
tive, and can bave b watructed only on account [ SN Now wa koow that the
of want of formet I Nature, w hen we have filly or sixty acales in oo _lx-ngn-:.l;
arcertained a rule of sue h an extent we are safe in rom u-.: bewd tothetnil.  We koow that
roenrdink it a8 tho general rale, beonuse there have which are about as thick as loog bave these
been observed such exceptions in nie life.— hiither than they ar long . and that those
Applause " I ir scales longer l_hlrr !hf)
| aow this favorite subject of mi ¥ ary fncts easily obtain
leel e beyot d the limit ol time to wow Hnd a t-' 84 ah...
snimals. | must thorefore abeidps 0 it I You sce then u}.lx. [
what vet remains to he said of fshes. in omder that sk it e todrew scales of nbout the same H
| may be nbic te g0 through that class in this even ypa forty i that and you will have to
ine's lecture n wit as high as it is long l.l
« of fishes to  onee deaw vonr outline and when placing vour

Phere is one point in the structure
whiwh 1| must TR R wiant 1n
ng on the Iy of kssil fAshes. | refer to the
piniicd of ha i

Nutaralists bave

| s hear

naunlly clnemibed the tisbes by
their tine, nniting first the fishes which have &
bopy sheleton sud those which have s cartilaginous
tl!'u wom . uaitiog, lor instance, the skates, shinrks

s ns (oto one order—then all lishes with e
*“" ¥ d sheleton, in auother oeder . and the
subdividing these tWo priuary groups ll\ the poss
tiog of theur lins. L avies n]up[‘,&[[ue.g l'“"“'.‘ divi
. and neranged the fisher Luto two great groaps

LT

LY
you iud
bave naow

suales you Wil Lasd Bhas Wey BE easily
araw them with as much precision as |
the living model before you Bwt voa

i q L here are
| —those with only woft raye in their fins, and those | got » fish without fins!  The .u:-:a ] u'w ero &
which had ot ouly soft rays, bat spines also rising | you 8 put the tl;ln; h“ﬂ l:*;‘ what " Ill;:hn
us you see here—bard spines on the asteris of the | head ﬂa + such : ‘ £
Aoreal fine wod solt raye backwand | A Reh w has a flat, ovate fu. ™ ‘;;::-.::‘j:
Linnwas adopted anothe: ibhen lub of not very rapid :“ﬂ‘ o ol m‘
mnde of classification.  He that all fishes pot possessed of pow

tod dorsa! and anal f
not forked Those uux
ed. sud these fing act

tion have ratber elongw
aud that the caudal fin is
swii fast bave the tall fork

livided the fishes wovord
ing w the position of the
! veutral §

Re e onls’ | hich have & broad, fat
H med * abdominaly as & paddie. The fishes w
lr Irr:; fishos whose ven | body, gr,mm m.:mfw:.::-e_t.. :;1‘;::1 have
trels are placed in the mid | & prolooged smout. They ¢ gesas
dlaregion of the abdomios ham and #o in that way you terminate yodr
| ony I ing.  (Applanse | ‘e
:..I?.- ...I-‘!"n-::.‘- l::\:: l‘:“!rﬂl-n the tharacic ro That all that ean be done with precini the
| gion. Thenbe named * jogulars those whose ven-  guod fortune to be able to dmmum

(sem. Scott's ll-p.lrhrn

striking manner. 1o the Year 1=%) [ de

the first pamber of my work on < Fossil The 'non of Saturday eveuing containd the ¢ &
h sert ma fmm E . ~ S
e iRl lispatches of (Gen. Scott and his sabordinate
,
oo r 174, 8 sars in relation to the actions of Contreras and
of the tish were collected, and the drawing They occupy more than two pages
given o the third number of my work. | heve Stating oothing of importance that

| sntisfaction of sasing, that the two ds
not differ in any egsential way. even iu

Load applause
i1 ede restoratims
v bave

ineations
the details

o pot think it
4r colamne

ur own feelings. bow-

publisbed belore, w

ribe them 1n O
stice Lo o

n Ten
r pew

1 ali

Thes n r cases whe v ision to th
process wal ealt Cavier was t} P No less
whi made th tiuns from single bones of b =
. st Bl
, ossi] mam 6 the gvpsem near T ERIERING. I+ MK
Here st ernl era. He gave not {the genticman 8o
J ton of theae noimals, but evea  to others and parsimoni to a falt of y cradit
f their forme. Thus far be could go. ¢, hirself, he seems to ! 1I|ﬂ*r the !mlm'lu than
he did go, and gm0 tirely satisfacto . I |
- ad | 1h? actor and great Director the soenss he de
hair to ibes. He bas, in wplished tbe
4 They ¢ Cwesnr and recite the language of a
ahed wliotl bl there Wv"-' na many lies &8 Welliugton or Tayk
sdditions 1o the ficares. A laugh.) ,. p &
The resume of the dspatch we copy

The stractare of lishes 8 in general the same as
&9 erminated & ! bave buat

that of the higher ve vt\-h'ﬂ--i animals exceopt per
A f £ . o} ¥ g faehiy nressnt My thanks varmd netog
haps o qr £ {| . et B
s Ii § ey TR the differept s—1to the abllr
Al l shos ‘n ¢ breathe re's and other < ¥ sre—t0 the ga prowess ol
pras ‘." repllies. ali—tho rank acd e peladed. Bt & reward indol
# placed 1 sides of » spplause of & grateful cogotry and (

the }.“.1 wiil, | cannot doabt, be secorded in dus time. to

Vers w v protect the sides ¢

Thie o merit, of avery sort, display~d by
! winli dif-ulid
t L
= A single det,in many battios, as often defoated
_’. 3 mets; made abogt 3000 sunere, Aneluding eight
i e | ' Pe fitem ox Pr nh) and 5 other
the firne nned soms tmes = ir woandsd 4000 of all ok
e, arch shaped bon ut petved and dlo *apta
sumlly wl re than Ir ey U
w hone atty s large pumber of Sald arme s fall sop-
we s ply of ammunition of evory kind, &«
bony nen " P i he § reaults have orerwhnelmed Lhe enemmy
i s, by ) 5 biood-rease: Our loss smoasts to 1053 - killed, 130, lacluding 16
sion, 1 0 bl itdevide ofioers : woundad, ¥76, with 60 oficers. The grester
th he bl Micy | y them i | pamber of the od and disubied were of the bighest
the heart, which 1 re below mndd s  worth Thoss under treatment. th # L3 OUr Fery abie
furm A Imrge B vivos the hitood ¢ : | meliesl e Hoers, are gonetally doing wel
It 15 & somewhat charscteristic fact that Maper
i Piliow (we deiight & ]
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